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(57) [Abstract] 
[Constitution] 

It is a liquid detergent composition which contains detergent 
6.0-90 weight 0 /© of at least 1 kind which with (A ) dynamic 
light scattering method with average particle diameter 
1 0-5000 nm v electrophoresis I ight scattering method with 
absolute value 30 mV or greater and powder x-ray diffraction 
of;zeelectric potential is chosen from clay mineral 0.01-2.9 
weight% and (B ) anionic of the purity 90 % or more and 
midst of nonionic surfactant. 

[Effect(s)] 

When you use by fact that clay mineral which possesses 
specific properties is combined, liquid detergent composition 
which has satisfactory liquid whichdoes not have desirable 
viscosity and thread pulling etc at time of the container 
removal is acquired. 



[Claim(s)] 
[Claim 1] 

detergent 6.0-90 weight% of at least 1 kind which with (A ) 
dynamic light scattering method with average particle 
diameter 10-5000 nm* electrophoresis light scattering 
method with the absolute value 30 mV or greater and powder 
x-ray diffraction of;ze electric potential is chosen from the 
clay mineral 0.01-2.9 weight% and (B ) anionic of purity 
90 % or more and midst of nonionic surfactant iscontained 
liquid detergent composition*, which densely is made feature 

[Claim 2] 

liquid detergent composition^ which is stated in Claim I 
where clay mineral of (A ) component is Li type. Na type or 
type K clay mineral 

[Claim 3] 
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Specification 
[0001] 

[0002] 

[ftfcflftfFj] 

ffl, *SSffl, ifcilE, <ISffl, ttBfflftif«>* 

[0003] 
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[0004] 
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liquid detergent composition, which is stated in Claim 1 
where clay mineral of (A ) component is polyvalent metal ion 
exchange clay mineral 

[Claim 4] 

liquid detergent composition which is stated in Claim 3 
where polyvalent metal ion is the alkaline earth metal ion 

[Claim 5] 

polyvalent metal ion exchange clay mineral, liquid detergent 
composition,, which is stated in Claim 3 or 4 which is 
somethingwhere at least 40 equivalent of exchangeable 
cation in clay mineral are substituted with polyvalent metal 
ion 



[Description of the Invention] 
[0001] 

(Field of Industrial Application] 

As for this invention, novel liquid detergent composition, 
furthermore as for details, combining thespecific clay mineral, 
it is something regarding liquid detergent composition which 
possesses liquid which is superior in use feel which becomes. 

[0002] 
[Prior Art] 

So far, in order to grant desirable liquid vis-a-vis for clothing 
cleaning* kitchen cleaning, window glass cleaning, 
bathroom cleaning, bath cleaning, whole body cleaning, 
face washing,for hair washing, for toilet and or other 
detergent for household, organic type, polymer systemor 
inorganic clay mineral etc is used as viscosity adjusting 
medicine. 

Here, desirable liquid, it possesses viscosity which it is easy 
touse, thread pulling etc does not occur when removing from 
container, ithas or other properties where namely, liquid cut 
off is good it shows densely. 

[0003] 

But, in these thickener, as for organic type thickener there is a 
deficiency that thickening effect is small, when and, in 
addition as for polymer thickener, thread pulling occurs 
occasion where liquid detergent which combines that is 
removedfrom container, adds electrolyte to said detergent it 
has possessed or other deficiency where thickening effect 
decreases considerably. 

[0004] 

On one hand, thickener of clay mineral type as thickening 
effect which is equal to polymer thickener is shown, with 
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[0005] 

>, *;ui>^A-ft>, K-f*>*if*«fty . ft 
t3«)4r*-K/\^x*aj*»jaLTtt±lt* 

[0006] 

* bic, *ysffi435«jiaj«>«±it**«^ 
aiM^.fcysttLfcyrio'c* 

[0007] 

Kl*«tt»S£*U L^t»»^6©wytb 
ctireail-efcofc. 

[0008] 

= BI6±*^t?H»a* SOOOOsec' 1 fiLtfflJJ 
ffi &£TT?&3r4£&(ftBfl¥ 5-97500 #4* 
«),(2)*e>ir»K«aStifcH5BaS 4000G 



inexpensive, furthermore case where liquid detergent which 
combines that is removed from container has had the or other 
benefit where liquid cut off is good. 

[0005] 

thickening action of clay mineral generally, is thought thing 
which it occurswith next kind of mechanism. 

When clay mineral which is used as thickener, crystal of layer 
being piled up, forms particle, is a various cation, for 
example sodium ion, potassium ion, magnesium ion, 
calcium ion, iron ion etc which has exchanging property in 
interlayer , disperses clay mineral to underwater, interlayer 
expanding this interlayer ion by hydration doing, particle does 
blistering. 

As a result, it separates particle of clay mineral into flaky. 

As for electric charge of surface of this thin piece with 
negative number, asfor electric charge of end face it becomes 
correct. 

Due to difference of this electric charge, mutually surface and 
end forming structure, so-called "house-of-cards structure " 
which touches, clay mineral dispersion increased viscosity it 
does the thin piece which is dispersed to underwater. 

[0006] 

But, as with detergent composition, in many cases, negative 
charge of flaky particle surface isneutralized due to fact that 
electrolyte coexists, and cohesionbecomes easy to happen, 
dispersion stability decreases, there is a tendency where 
thickening effect decreases. 

Furthermore, when from clay mineral of inexpensive natural 
product coming out is used, the thickening effect and 
dispersion stability production district, or being in same 
production district, because itfluctuates with difference of 
recovery site, use to detergent composition is limited. 

[0007] 

Therefore, even under electrolyte coexisting, it was difficult 
so far toobtain detergent composition where it shows high 
thickening effect with addition of the trace, furthermore liquid 
cut off which thread pulling etc does not occur whenremoving 
from container is good, combines clay mineral. 

[OOOS] 

Concerning improvement of other, clay mineral, first these 
inventors method which treats suspension to which (I) 
swelling power includes water-swell ability three layers clay 
oflO ml/2 g or more under shear rate of 50000 s 1 or more 
(Japan Unexamined Patent Publication Hei 5-97500 
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^;-SE^[fil«lR-r-5»a(1fB8¥ 5-263359 %'£ 
$8), (3)¥$&g 100~5000niru -<:*->£&1£R§ 
-f*:/fia>'>fc<it 70 ^fi%l=ffl^t41CD 
7;ua'j£Gi-f *^m&V**<? S'f h 95 11% 

jftt&^&CftSI* 5-142160 
5-333949 4)£llSLfc. 



[0009] 

• z©*y«f«*fl)8±IMi*»*«l 
libottffcC ttfflgl=ftti. frogS^b 

'So 

[0010] 

**»»itt*»*Bii«r^<«^«>*tt** 



[001 1] 



disclosure ), (2) furthermore the shear suspension which was 
treated with centrifiigation acceleration of 4000 G or greater 
the centrifugal separation after doing, supernatant method 
which recovers (Japan Unexamined Patent Publication Hei 
5-263359 disclosure ), In alkali metal ion quantity of quantity 
which is suitable at leastto 70 equivalent 0 /© of (3) average 
particle diameter 1 00-5000 nm , ion exchange property 
positive ion amount and clay mineral content aqueous 
suspension liquid which includes smectite 95 weight%, 
including polyvalent metal ion -containing aqueous solution, 
the ion exchange treatment it does after forming smectite 
where at least 70 equivalent% of the ion exchange property 
positive ion amount are substituted with polyvalent metal ion, 
separation and recovery itdoes this, method (Japan Patent 
Application Hei 5-142160 number and Japan Patent 
Application Hei 5-333949 number) which water wash is done 
was proposed with desire. 

But, as for clay mineral which is improved with these method, 
beingsomething which in each case is used for one for fiber 
treatment medicinejt is not something which it combines to 
detergent composition, therefore,concerning thickening effect 
of clay mineral which is acquired with theaforementioned 
improvement method in in detergent composition it was not 
known. 

[0009] 

[Problems to be Solved by the Invention] 

this invention overcomes deficiency which this kind of 
conventional clay mineral thickener has,possesses high 
thickening effect, combines clay mineral which is superior in 
the dispersion stability, is not a scatter of viscosity, is superior 
in use feel, it issomething which it is possible liquid detergent 
composition where at same time the liquid cut off is good 
when removing from container is offered densely as 
objective. 

[0010] 

[Means to Solve the Problems] 

As for these inventors, in order that liquid detergent 
composition which possesses characteristic whose description 
above is desirable is developed as for result ofrepeating 
various examination, specific average particle diameter* 
specific;ze electricpotential, detergent composition which 
contains detergent of at least 1 kind which ischosen from 
midst of clay mineral and anionic and nonionic surfactant 
whichpossess specific purity, at respective predetermined 
ratio, It can conform to objective, you discovered densely, 
forming this invention you reached point of on basis of this 
knowledge. 

[0011] 
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10-5000nm % aa»i*ifeStil^l^<fc 

§ i 'g&o&ttm 30mv »±ai/»* x &@ 

ffi&f^&ttft 90%1U±(D$S±&$) 0.01-2.9 
■M%t. (B)(8t-f*>ttfttf #-ft>tt#iiS 

tijw 6.0-90 a*%t*« *-r*^t*»«tr 

[0012] 

k tM^Mk k k 

A F atA:-#A K ft£ ff. *fc. ^H5>fh 

(ft)tt^b SWN,SAN,7#JUx-f>y^HJ— 
tt^b7^-fKcti:A^rt)BS**tT^§o 

[0013] 

(Di^sii^/as« me *>u-x.htf-xn 

DP-DM ftlf DM A«(*lf btl^c 

[0014] 

*fc, <A)J&#©B±*to©B*U:l/C. 



namely, this invention contains detergent 6.0-90 weight% of 
at least 1 kind which with (A ) dynamic light scattering 
method with average particle diameter 10-5000 nm, 
electrophoresis light scattering method with absolute value 30 
mV or greater and powder x-ray diffraction of;ze electric 
potentials chosen from clay mineral 0.01-2.9 weight% and 
(B ) anionic of purity 90 % or more and midstof nonionic 
surfactant is something which offers liquid detergent 
composition which densely is madefeature. 

[0012] 

for example montmorillonite (DANA 71.3.1&2 ), beidellite, 
nontronite, saponite (DANA 71.3.1b.2 ), hectorite (DANA 
7 1 .3. 1 b.4 ), there is a sauconite, stevensite or other smectite 
and a mica etc of swellable as starting material of clay 
mineral which is used in liquid detergent composition of this 
invention, as (A ) component. 

These clay mineral have had ion of exchanging property 
which accompanies the water molecule interlayer, form 
organic composite, such as possesses swelling ability, 
theother clay mineral property which differs is shown. 

As, is natural product exhibition and synthetic product in this 
kind of smectite , contains for example montmorillonite 
(DANA 71.3.1 a.2 ) as smectite of natural product coming out, 
from Kinimine Industries Co., Ltd. corporation, Kunipia G 
and from Kunipia American colloid corporation yellow 
stone etcfrom Western bond * dresser mineral X 
corporation, as contains saponite (DANA 7l.3.1b.2 ), from 
the Vanda coerulea Griff, ex Lindl. — build corporation 
V-gum V-gum HV, V-gum F and V-gum K etc, in 
addition, From to American colloid corporation to O tab 
light/write AW* the macaloid etc is marketed from 2 tab 
light/write 200 and bentonite EW, national lead corporation 
as contains hectorite (DANA 7 1 .3. 1 b.4 ). 

In addition, from for example Mizusawa Industrial Chemicals 
Ltd. (DB 69-066-9049 ) corporation from IONA I jp7 H. 
Co-Op Chemical Co. Ltd. (DB 69-059-9402 )corporation 
Laponite etc is marketed from SWN, SAN, Laporte industry 
corporation as synthetic smectite. 

[0013] 

As mica of swellable, you can list sodium tetrasilicic mica 
(tradename, DP-DM and DM clean ) etc of swellable 
synthetic mica MEseries, Topy Industries Ltd. (DB 
69-054-4341 ) Ltd. supplied of Co-Op Chemical Co. Ltd. (DB 
69-059-9402 ) supplied. 

(0014] 

In addition, you can use also alkali treatment ones of acidic 
clay as starting material of clay mineral of (A ) component. 
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<D pH A< 5-6 BTIMCTflEtf 10ml/2g WT, 
Si0 2 i: Al 2 0 3 <D $ t fi * ;U ifc T? 
SiO2/AI 2 Oj=6-10 (DtO)T*&4o 

ftftJiU JH«K = HL 

(Fuller's earth), #BB0>7P7-f 

(Floride earth). K-f *;/*<D9M^JU-XJUt 

(Warkel wde)ft4f 3^*lf 6*1*. 

[0015] 

c*ie»©«±tt»**«M<flJ**fl>(A)*#i: 

*y*SLfct*tta>t&»fltf 30mv ia±,« 
* x aa»raizj:y««)fc«aA« 9o%a±-e 

[0016] 

Zffl^iSttafttff «ttl*.Kfi*» 60ppm 
©»S*«B*fciin*.T 60 #M&fisft#lfcd 

*fct©lC-3l^T, ¥$&gli;S& 20 deg C. 
Sir?? 1.33 U ttft 0.95 IcP. ftS 90 ft<D&ft 



&ttfcx«iigffHi=tJt^ tt±**ic»«t 

t*e-^7ffig£D^lQ Sx 
J|4±S£^CD^Jt(%)=Sc/(Sc+Sx) x 100 

[0017] 

CO)tt±tt*0¥i&tt£tf 10nm ^"Cli,* 



This acidic clay, usually pH of 1 \veight% aqueous solution 
dispersion 5 - 6 or fewer, degree of swelling 10 ml/2 g or 
less. Si0 2 and the content of A1 2 0 3 being mole ratio, is 
something of SiO 2 /AI 2 O 3 =6~10. 

As this kind of ones, for example Chujo, small door, upper 
Akatani, the yarn fish river, Mizusawa, Kawasaki, pine 
root, Mikawa, acidic clay and these acidic clay of Sunami 
product on Ome, and Fuller&apos;s earth of England 
domestic manufacture which showssimilar property (Fuller's 
earth ), fluoride * ground of American (Floride earth ), 9 
jpl 1 of the Germany product you can list jpl I * L. x 
(Warkel erde)etc. 

There is a sodium ion* potassium ion, magnesium ion, 
iron ion etc as cation of exchanging property which exists in 
the acidic clay. 

It handles these acidic clay in same way as above-mentioned 
clay mineral by alkali treatment doing, it is possible densely. 

[0015] 

To use these clay mineral, as (A ) component of this invention 
composition average particle diameter which wasmeasured 
due to dynamic light scattering method absolute value of 
the;ze electric potential which was measured due to 10 - 5000 
mm electrophoresis light scattering method purity which 
was sought with 30 mV or greater, powder x-ray diffraction 
is 90% or more, it is necessary densely. 

[0016] 

As for this average particle diameter and;ze electric potential, 
concerning those which sample with concentration of 
approximately 60 ppm in addition to the distilled water 60 
min ultrasonic dispersing do, as for average particle diameter 
under condition of temperature 20 deg C. index of refraction 
1.3 3 K viscosity 0.95 1 cP, angle 90 degrees thosewhich 
measured particle diameter of swellable gel particle of clay 
mineral due to light scattering method . ;ze electric potential 
shows those which were measured with scattering angle 
20-degree, room temperature making use of electrophoresis 
light scattering photometer. 

In addition, purity'does X-ray diffraction with powder 
method , in clay mineral seeks sum Sx of peak area which 
assignment is done from sum Sc and other crystal of peak 
area which assignment is done in x-ray diffraction pattern 
which is acquired, system 

purity of clay mineral (%) =Sc/ (Sc+Sx ) X 100 

So it is a value which was sought. 

[0017] 

average particle diameter of this clay mineral under 10 nm 
clay mineral of large amount beingnecessary in order 
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&5T*fcy* ttz SOOOnm £ffia_££:$£Lfc# 

It 200~2000nm <DBjBt?fe&c 
[0018] 

£fc. {«{4©tft»ll*< 30mV *SS"Clitt± 

■c, ajMfc©a*y±cfcy Lr#»sstt^ 
atRLfcy, »«fLTi»K*ttaiLfcyLT. 

[0019] 

±ttfo£*+KB»UC;h* SOOOOsec 1 »± 
[0020] 

rsfctorowca&y . Lt^ot* asta-cfT 

[0021] 

l±, SOOOOsec 1 Cl±, #£L<I* 70000sec' W± 
ZOB©Bf*»IHI**J5Bfa«A«»lt*itfJE< 

fty,n»astfttit*itfs<£5*^ajit i 



increased viscosity to do detergent composition, in addition 
when itexceeds 5000 nm, in addition to fact that dispersed 
form which isstabilized is not acquired, surface being washed 
is damaged when using detergent composition. 

From damaging prevention property or other aspect for 
thickening effect* dispersion stability and surface being 
washed, thedesirable average particle diameter is range of 200 
- 2000 nm. 

[0018] 

In addition, absolute value of;ze electric potential under 30 
mV the clay particle condensation becomes easy to do, 
settling of agglomerate occurringin detergent composition, 
dispersion stability decreases. 

Furthermore, calcite. tridymite (DANA 75.1 .2. 1 ), 
cristobalite (DANA 75.1 .1 .1 ), foreign matter of quartz, 
various inorganic substance or other unswellable to be 
included by any which recover from clay mineral, especially 
natural, these doing, in detergent composition, settling 
melting,discharging electrolyte, it becomes external 
appearance of product and cause which impairs dispersibility 
of clay mineral. 

Therefore, purity of clay mineral is 90% or more, being 
necessarydensely, especially 95% or more is desirable. 

[0019] 

Regarding to this invention, for example starting material clay 
mineral suspension it does the clay mineral which possesses 
aforementioned properties which is used as (A ) component, 
simply in underwater, it separates supernatant with densely 
itcan acquire, but while suspension doing clay mineral of 
starting material inunderwater, stirring this with shear rate of 
50000 s* 1 or more the swelling after doing, It is profitable to 
manufacture supernatant is separated with densely. 

[0020] 

This swelling treatment, as starting material clay mineral 
swelling it does with water, with the component where 
thickening effect is superior as supernatant, aforementioned 
foreign matter, for example calcite, tridymite (DANA 
75.1.2.1 ), cristobalite (DANA 75.1.1.1 ), in treatment in 
order to separate from the quartz etc, therefore, it does with 
wet method, being necessary densely.it is not possible to use 
air part class or other dry method. 

[0021] 

As before inscribed, as for stirring in suspension treating, it 
isprofitable to do under ultra-high speed shear rate of 50000 
s"' or more and above the preferably 70000 s 1 , but in this case 
if as for time required, shear rate is high, if itbecomes short 
and shear rate is low, it becomes long, but usually it isl 
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ffcfcUL 24 tifffl. #£L<I£ 1 #~5 mfSVS) second or 24 hours, preferably 1 min-5 hours. 
10022] 

*. 

ttz.Z0)^<nm^iOmit 0.5mm UTlztZ 
[0023] 

z<ni£K3a£Mfc35Br£*§£fc«>irii. 

& ±ffi«J<D&Sj£<&* B SagftlC*^ 25 deg 
C -0a>f6Jg£ 50000cP UTF, #$L<I£ IOOOcP 

CO&Jftf 50000cP £fl%4£.-f l 'JJ&2)ft<S 

U±#-f 50000sec' JU-t<D338ijI££ 

[0024] 

I*. il£ 4000G Kl±. £Uli 6000G £1±<D 

aasTfi8i&a'»L*:fl)« , -t»**sia«rt- 

^(OttSlSA^ 4000G *»*tt*«»*tf«i* 
ftfc«tt»*S*A > #tt»Sttl=«*fcft± 

^fflSfc#ttK*4*HI8IBI* 5 »ftl*L 100 

I*. S£ (M05 deg C <DBB"eff5Cfcfi<"e$* 
A<, 20-90 deg C OS5HT?*T 5«>A«#*U\, 

[0025] 



When this is too short, when sufficient shear not only not 
being done, the content of clay mineral in supernatant 
decreases and not to be a economical, inaddition is too long 
excessively, it causes amorphous transformation of clay 
mineral and thickening effect decreases. 

[0022] 

In this case shear, destruction and homogenizes colloid 
milk jet grinder etc which gives dispersing action are ideal 
through narrow gap as shear means. 

In addition, in this case as for width of gap it isdesirable to 
make 0.5 mm or less. 

[0023] 

In addition, in order to obtain effective shear in this case, with 
B type viscometer of suspension of clay mineral viscosity 
with 25 deg C is designated as50000 cP or less, preferably 
1000 cP or less, it is desirable densely. 

When this viscosity exceeds 50000 cP, because shear stress 
risesconsiderably, it becomes difficult be able to acquire shear 
rate ofSOOOO s* 1 or more and, when depending to exceed yield 
point of the suspension, to cause empty rotation in stirring 
portion, it stops being added sufficient shear stress to 
suspension. 

[0024] 

Next, as for separation of supernatant it is profitable to do 
with the centrifugal separation . 

In this case, in order to obtain clay mineral which is made 
objective.centrifugal separation after doing, supernatant it 
recovers with acceleration of usually4000 G or greater, 
preferably 6000 G or greater. 

Large not be able to remove clay particle and microscopic 
impurity or clay component etc of amorphous where this 
acceleration under 4000 G thickening effect is low in the 
fully, clay mineral which is superior in dispersion stability 
with thickening effect whichis superior, is difficult to be 
acquired. 

process time 5 second or. 100 hour extent, preferably 1 min 
or is 24 hours with this centrifugal separation . 

It does this stirring treatment and treatment which acquires 
the supernatant, in range of temperature 0-105 deg C, it is 
possible densely, but it isdesirable to do in range of 20 - 90 
degC. 

[0025] 
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i!8*Li SLNa^KMfc^T^rt'JfcK'f 

mzuzt meco&fttstf 30mv w±*atf 

t»S X ttS*rSK*oT»SLfctt«A« 90% 



As for clay mineral in supernatant which it acquires in this 
way, absolute value of the;ze electric potential which average 
particle diameter which usually, with the Li type. Na type, 
type K or other alkali metal ion type, was measured due to 
dynamic light scattering method measured with 10 - 5000 
nim electrophoresis light scattering method 30 mV or 
greater* and purity which was measured with powder x-ray 
diffraction is 90%or more. 

It is possible to combine this supernatant to detergent 
composition that way and, inaddition, when depending, 
concentration, or, drying, it is possible tocombine to detergent 
composition powder body condition, to flake. 

[0026] 

Furthermore, regarding to this invention, from when, it does 
ion exchange reaction ofthis clay mineral, as polyvalent metal 
ion exchange clay mineral it can use. 

This is suitable, although thickening effect in detergent 
composition is raised more. 

In addition, in order this furthermore to obtain high thickening 
effect, the substitution ratio of polyvalent metal ion is 40 
equivalent % or more, it is desirable densely. 

[0027] 

There is a calcium ion, magnesium ion, barium ion, 
strontium ion or other alkaline earth metal ion and a zinc ion, 
zirconium ion* titanium ion* aluminum ion etc, as 
polyvalent metal ion which is usedin this case, but those 
where especially it is desirable are alkaline earth metal ion. 



[0026] 

£bK* *«WK*SIVCMU t§£lCcfcy. ZO)1& 

£fc* Z0)-BK^««»»«flfifc«)l=tt. 

[0027] 

)\,WJ*4t>* /<y*A 
[0028] 

^m^m-ft^i^^mt * 

ZQ)tf ;U$*?-<D$^i5feJf #]$§nt$3l-IEo LTt It is possible to combine this gel to detergent composition that 



[0028] 

As for this ion exchange, adding aqueous solution which 
includes said polyvalent metal ion inaforementioned 
supernatant, it is profitable to do. 

aqueous solution which includes polyvalent metal ion is 
manufactured water soluble salt of polyvalent metal which 
corresponds, is melted in water by densely. 

This aqueous solution if something which includes polyvalent 
metal ion to saturation concentration itshould have been, but 
when excessively it becomes high concentration, 
becauseexchange of cation becomes nonuniform, usually it is 
desirable touse those of 20 weight % or less. 

After ion exchange, polyvalent metal ion exchange clay 
mineral which is formed becomes gel, but itrecovers with 
sedimentation* centrifugal separation , etc according to need 
water wash does and removes polyvalent metal ionof excess. 
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cti>u ttz. m^t^oxit. mm. &£iMi. 

[0029] 

lt, stiie^tttt^tstt±fii^ 0.01-2.9 

co>££SA< o.oi St%*;gTliii&&£# 
+#i:£3£*i£l*U2.9 

tyonzLi^^it o.i~i.o ag%a)KHr' 

[0030] 

*§&wnm$Mii&f$imzn^x&. (b) 

&IC(C 6 -C 3 o)J?il»K^*^lfb*l4o 

Tl±, «xl««i*y7JU*MCr<2i)ttifc^ 

xt^tK'J^vx^uvo^ ^;u)gSlx 

*4rvX^b>(l~6 *JU)7/U*MQrC, 8 px 

f-fc. *X7x-h»«-f *>J|LiBStt*i:LT 
li, «SLH. *«*/7ju*;i^ 5?7^*iUX 
tt-bx*(ft7;u*;u*oKMH* 8-22 -e& 

7^*/U, 5?7^*^XI****7^*M* 
£Wlfbft*« 

V^*>'>A<i:4r©7^* , J4«XI*7;U* , J 



way and, inaddition, when depending, concentration, or, 
drying, it is possible tocombine to detergent composition 
powder body condition, to flake. 

[0029] 

Regarding detergent composition of this invention, clay 
mineral which possesses theaforementioned properties as (A ) 
component, is contained is necessarydensely in range of 0.01 
- 2.9 weight%. 

When this content under 0.01 weight% thickening effect is 
not shown and, exceeds2.9 weight% in fully, settling of 
aggregated particle decreases such asoccurs dispersion 
stability. 

From aspect of thickening effect and dispersion stability., 
content where said clay mineral is desirable is range of 0.1 - 
1.0 weight%. 

[0030] 

Next, regarding detergent composition of this invention, it can 
use at least 1 kind which ischosen from midst of anionic 
surfactant and nonionic surfactant as (B ) component. 

As said anionic surfactant, conventional soap, sulfonate 
type, sulfate system, phosphate or other ones are used. 

Here, you can list for example saturated or unsaturated 
(C 6 ~C3o ) aliphatic acid salt as soap. 

As sulfonate type anionic surfactant, you can list for example 
straight or branched alkyl (Cg-C^ ) benzenesulfonate, long 
chain alkyl (C 8 ~C 2 2 ) sulfonate, long chain olefin (Cr-C^ ) 
sulfonate etc. 



In addition you can list for example long chain monoalkyl 
(C 8 ~C 2 2 ) sulfuric acid ester salt, polyoxyethylene (1 - 6 
mole ) long chain ester (C 8 ~C 2 2 ) ether sulfuric acid ester 
salt, polyoxyethylene (1 - 6 mole ) alkyl (C 8 ~C )8 ) phenyl 
ether sulfuric acid ester salt etc as sulfate anionic surfactant, 
in addition, you can list for example long chain monoalkyl, 
dialkyl or sesqui (carbon number of each alkyl group is 8 - 
22. ) phosphate, polyoxyethylene (1-6 mole ) monoalkyl, 
dialkyl or sesqui alkyl (carbon number of each alkyl group is 
8 - 22. ) phosphate etc as phosphate type anionic surfactant 



cation as counterion of these anionic surfactant is ion, 
monoethanolamine, diethanolamine* triethanolamine or 
other alkanolamine ion etc of for example sodium, 
potassium, magnesium or other alkali metal or alkaline earth 
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/-;U75X MJX*./-;U75:/«i:£fl!>7/U* 
[0031] 

-a. it4t^&m7£\±mtLT\t* «*tf#y 

**vX?U>(l-20 ^JlOftflT^+W*- 

ffiXii^-ffl Q-djjx-TJktf'Jt^x 
^i/>(i-20 t;u)7;u*;KCr-Cii)7x— 

— rJU. tfU^vX^U^TKU^V^DbfU 

75>**S/K(C 1 rC M )4£tf*tffc*i*. 
[0032] 

■&TflH*TfcJ:<.*a>E**l* 6.0-90 1 
S%. ff$UI* 6.0-SO MttftKH'GBlz'tl 

[0033] 

Ztz> *£M0*{t$»ft(liMt1iII=l*, WE 
fl>jfc3U4#Kifll;fC. &£l=£C*%9)0tt 

TKyif-ur/^'jn— ^fc£«>£filfi7/U3— ;k 

£©7'J-./u;uMc/iHHfc£*./— ;uftifa> 
T»H8fcfl. #14. fem. Bm. ftiiffl. 

[0034] 

y, *0«/m=fM-*i=»LT»*u*«*fc 

[0035] 

ai=s««i=*y**w**6i=»L<iM!-r 

'So 

[0036] 

(i)Hitt*a[aaicj:**is»a 



metal. 
[0031] 

On one hand, you can list for example polyoxyethylene (1 - 
20 mole ) long chain alkyl (primary or secondary Cr-C^ ) 
ether, polyoxyethylene (1 - 20 mole ) alkyl (C 8 -C| 8 ) phenyl 
ether, polyoxyethylene polyoxypropylene block copolymer 
or other oxyalkylene adduct. higher aliphatic acid alkanol 
amide or alkylene oxide adducU long chain type tertiary 
amine oxide (Ci 2 ~Cu ) etc as nonionic surfactant. 



[0032] 

Regarding to this invention, it is possible to use these 
detergent respectively with alone and, 2 kinds or more 
combining, it is possible to use, the blended amount is chosen 
in range of 6.0 - 90 weight%. preferably 6.0-50 weight%. 

[0033] 

In addition, to liquid detergent composition of this invention, 
inside range which doesnot impair effect of this invention in 
addition to aforementioned essential ingredient, according to 
need, for example glycerine * polyethylene glycol or other 
polyhydric alcohol* xylene sulfonate* toluene sulfonate or 
other aryl sulfonate and ethanol or other solubilizer. 
perfume and the dye. enzyme, thickener, chelator* 
active ingredient, water soluble polymer etc can be added. 

[0034] 

[Effects of the Invention] 

liquid detergent composition of this invention when with 
detergent composition which contains clay mineral which 
possesses specific properties, it offers to use has 
unsatisfactory liquid which does not have desirable viscosity 
and thread pulling etc at time of container removal, it is 
something where commercial value is high. 

[0035] 

[Working Example(s)] 

Next this invention furthermore is explained in detail with 
Working Example . 

Furthermore, it measured property in example and it 
appraised with method below. 

[0036] 

With (I) dynamic light scattering method average particle 
diameter 
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«#*tft±>t**5Miku 6o PP m om&tt 

tz$<D\zoi^x.®toft&ft%f§.ft dls-soo 

deg C. B9r^ 1.33K &8 0.951cP. fc£ 90 S 



[0037] 

(2) t«a»**aai= < s# 

DLS-SOO l(S5 B D 0 *.*«l^X||ttSI)$ffl 
L\ 20 ft. £& 20 deg C S f €(4* * 

[0038] 

(3) 8£ 

L\ f»b*ifc x «0«rBfcJ3i*T % tt±ttlfe£ 
ic»«-rftbf-^iia©*» sx A 

IS±attia)$iES(%)=sc/(Sc+sx)x ioo 
Mb\X aia«roai3Ei=HLri*.s«©ii* 

[0039] 

(4) isa©as 

[0040] 

(stasis 

[0041] 

(6)tt±**©ft»JWIB*»4>-e«>»«*36 
14 



clay mineral was dispersed in pure water and grain size 
measurement was done with the condition of temperature 20 
degC, index of refraction 1 .3 3 K viscosity 0.951 cP, 
angle 90 degrees concerning those which are made 
concentration of 60 ppm, making use of dynamic light 
scattering photometer DLS-SOO type (tradename, Otsuka 
Denshi K.K. (DB 70-451-5253 ) industrial supplied ). 

[0037] 

With (2) electrophoresis light scattering method ;ze electric 
potential 

clay mineral was dispersed in pure water and;ze electric 
potential wassought with scattering angle 20-degree v 
temperature 20 deg C concerning those which are made 
concentration of 60 ppm, making use of electrophoresis light 
scattering photometer DLS-800 type (tradename, Otsuka 
Denshi K.K. (DB 70-451-5253 ) industrial supplied ). 

[0038] 

(3) purity 

purity of clay mineral does X-ray diffraction with powder 
method , in clay mineral seeks sum Sx of peak area which 
assignment is done from sum Sc and other crystal of peak 
area which assignment is done in x-ray diffraction pattern 
which is acquired, system 

purity of clay mineral (%) =Sc/ (Sc+Sx ) X 100 

So it sought 

Furthermore, it did with full scale where strongest peak 
almostbecomes 100% making use of standard measurement 
condition of quantification at time of themeasurement of 
X-ray diffraction. 

[0039] 

Measurement of (4) viscosity 

It measured making use of B type viscometer. 

[0040] 

(5) thickening effect 

viscosity of detergent composition and viscosity of those 
which exclude clay mineral from composition are measured, 
those which deduct the latter aredesignated as thickening 
effect from former. 

[0041] 

dispersion stability in detergent composition of (6) clay 
mineral 

After combining, in 100 th day judging with visual 
concerning the detergent composition which is combined with 
predetermined composition, those which those which the 
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[0042] 



1 

K«»a» 85 a«%)Sffli^ c0> 3.0kg k 

(Dt,T ; *>T-V3>l^<ty±l^±i*^ 1/3 

[0043] 

»&*ifctt±tt««^Bi»»*K«L, ft± 

a&ttB'f 3*">0> 95 fil%A< Na ^^->T?fc-3 
[0044] 

^tpa*b« SCR20B S(Q-£-:RPR9-2 Mo 
(a)fe¥g:170mm)£ffl^T, ®$E» 8000rpm T? 

15 »M3t'b»»*fTi\ ±a*ai0*iLfc. 
r. 

[0045] 

C*lW*8Jfc AOS-Na(^*» 14)2.9 tt%» 
■LES-Na(ft*a 13,X?U>^vK¥$ttllQ 
^E/U» 3)29.3 751/***>K 4.4 St% 

S^tJWB»tt»*»« 1400 US 

u cw=±E©»±it*»»atta ioo at 
a6*Lfc2t»»ttfit«©a*» *»j»aatf 

. [0046] 

100%)fc»#UCaO»»S00ppm©** 



turbidity, water release, precipitate etc occurs, has 
viscosity change on X, external appearance, is not 
change.fiirthermore do not have viscosity change were 
designated as 0. 

[0042] 

Working Example I 

Making use of montmorillonite (Ignition remnant 85 
weight% ) of produced in Yamagata Prefecture, these 3.0 kg, 
in additionto pure water 50 kg as starting material of clay 
mineral, 6 day applying, top layer 1/3 volume of entirety it 
recovers swelling after doing, with the decantation in fully, it 
refined with so-called water fungus IS. 

[0043] 

suspension which includes clay mineral which it acquires was 
dried, when purity of clay mineral was measured with x-ray 
diffraction, they were 98 weight % or more. 

In addition as for result of doing constituent analysis of clay 
mineral, 95 weight% of ion exchange property cation were 
Naion. 

[0044] 

Next, it did 15 min centrifugal separation with rotation rate 
8000 rpm this suspension making use of the Hitachi Koki Co. 
Ltd. (DB 69-053-6644 ) Ltd. make Hitachi high speed 
refrigerated centrifuge SCR20 B type (rotor: RPR9-type 2 0 
radius:! 70 mm ), supernatant recovered. 

purity, ;ze electric potential of clay mineral which is included 
in this supernatant, namely, clay dispersion, particle 
diameter is shown in Table 1 . 

[0045] 

Until clay mineral concentration becomes 1 5 weight%, it 
heated concentrated this clay mineral dispersion. 

While separately from this AOS-Na (carbon number 14 ) 2.9 
weight%, LES-Na (carbon number 1 3 , ethylene oxide 
average number of moles added 3 ) manufacturing the 
detergent aqueous solution 1400 parts by weight which 
includes 29.3 wt%* amine oxide 4.4 weight%, agitating 
above-mentioned clay mineral dispersed concentrated liquid 
100 parts by weight in this it added gradually. 

composition, thickening effect and dispersion stability of 
detergent composition which it acquires are shown in Table I . 

[0046] 

Working Example 2 

calcium chloride dihydrate (purity 100% ) was melted in pure 
water of 5 liter, aqueous solution of the CaO conversion 500 
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*$(tt±IEfe 1.0 Sl%)150g £JI0*, 7 B$M 

CD^g£S'l>#gt(350rpm, 10 #)LT@JttL 
[0047] 

. >W 88 Sfi%tf Ca -f*>lca«*ttTt^fc 0 
. [0048] 



(A p q p* :tf -* A T, tH»»» 85.3 S*%)1 ISg 
£, 4882g I=rt*#fi1ffc*<&t0*.* S&lc* 

PT-350D S)*fflivc, 0$5& 16000sec*' T? 10 
. [0049] 

SCR20B fi(P — $ — :RPR9-2 SL@&¥ 
g:170mm)£El*T, @$E» 8000rpm T? 60 # 

[0050] 



[0051] 

mm® 4 



5 'J?hJU0tt*U.ttfc??*S'4A(!tft 
I00%)**»L. MgO &g 450ppm 0>7k>S;$£ 



ppm was manufactured. 

In this aqueous solution, 7 hours after stirring, approximately 
15 hours standing it did supernatant which includes clay 
mineral of Working Example 1 (clay mineral 1 .0 weight% ) 
including 1 50 g. 

After standing, centrifugal separation doing gel layer of clay 
mineral whichwas formed to bottom part of beaker, (350 
rpm, 10 min ) it recovered. 

[0047] 

As for result of doing constituent analysis concerning clay 
mineral in gel which it acquires, 88 equivalent% of ion 
exchange property cation of clay mineral weresubstituted to 
Ca ion. 

purity, ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table 1 . 

In addition, combining this clay mineral with Working 
Example 1, and same method itshows composition, 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 1. 

[0048] 

Working Example 3 

While Vanderbilt supplied saponite (DANA 71.3. 1b.2 ) 
(tradename: beaker A T, ignition remnant 85. 3 wt% ) 
stirring 1 18 g, in pure water 4882g, as clay mineral it added, 
10 min shear it treated with rotation rate 16000 s* 1 
furthermore making use of homogenizer (Cinema tZj 
supplied, Polytron PT-350 D type ). 

[0049] 

Next, it did 60 min centrifugal separation with rotation rate 
8000 rpm making use of Hitachi Koki Co, Ltd. (DB 
69-053-6644 ) Ltd. make Hitachi high speed refrigerated 
centrifuge SCR20 B type (rotor: RPR9 -type 2 , radius: 1 70 
mm ), supernatant recovered. 

[0050] 

purity* ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table 1 . 

In addition, combining this clay mineral with Working 
Example 1, and same method itshows composition, 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 1 . 

[0051] 

Working Example 4 

magnesium chloride (purity 100% ) was melted in pure water 
of 5 liter, aqueous solution of the MgO conversion 450 ppm 
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(D^HJS^»S(350rpm. 10 #)U SUtKL 

>© 95 Mg -f *>lcB»4*lTt^fc. 

[0052] 

z<D&±i&®<D&®®\zmt>mm. twit 

aims** \ I::**. 

'ttz. z©tt±tt»$3i*«i i tfiw&smv 

[0053] 

SfrS!R±eJllSa)iltta±(B»5> 91 a 
tt%)350g£7K 4650gt»»L.*lifc1-MJ i > 
A 30gfc»*T, 600#»#Lfc. 

*iv-e. H4l«(*)«HA»a)fr9il'C>« 

SCR20B ( p — ^ — :RPR9-2 SL EHE¥ 
g:l70mm)£El*T. 8000rpm V 60 # 

Sit 5 iJyWKDH*t.*<k^**>^A(« 
It 100%)£&$L, MgO&g 450ppm 

.£HSu±E©±s#»(tt±tt* i.o s 

S%|cf@g)l50g £*Q;u7 BtflH**#*1ffca> 
©^JUB*ai&»«(350ipm. 10 #)U 01RL 

fee 

><D 97 Mg -f *>lcBtft**tXl^fc. 

[0054] 



was manufactured. 

In this aqueous solution, 7 hours after stirring, approximately 
15 hours standing it did supernatant which includes clay 
mineral of Working Example 3 (clay mineral 1 .0 weight% ) 
including 150 g. 

After standing, centrifugal separation (350 rpnu 1 0 min ) it 
did gel layer of clay mineral which was formed to bottom part 
of beaker, recovered. 

As for result of doing constituent analysis concerning clay 
mineral in gel which it acquires, 95 equivalent^ of ion 
exchange property cation of clay mineral weresubstituted to 
Mg ion. 

[0052] 

purity, ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table I. 

In addition, combining this clay mineral with Working 
Example 1 , and same method itshows composition, 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 1 . 

[0053] 

Working Example 5 

acidic clay of Niigata Prefecture Kamiishikawa product (solid 
component 91 weight% ) it dispersed 350 g to water4650 g, 
600 min it agitated including sodium hydroxide 30g. 

Next, it did 60 min centrifugal separation with rotation rate 
8000 rpm making use of Hitachi Koki Co. Ltd. (DB 
69-053-6644 ) Ltd. make Hitachi high speed refrigerated 
centrifuge SCR20 B type (rotor:RPR9-type 2, radius: 1 70 
mm ), supernatant recovered. 

It melted magnesium chloride (purity 100% ) in pure water of 
5 liter, separately,manufactured aqueous solution of MgO 
conversion 450 ppm, 7 hours after stirring, approximately 1 5 
hours standing it did above-mentioned supernatant (You 
adjust clay mineral 1.0 weight% ) including 150 g. 

After standing, centrifugal separation (350 rpnu 10 min ) it 
did gel layer of clay mineral which was formed to bottom part 
of beaker, recovered. 

As for result of doing constituent analysis concerning clay 
mineral in gel which it acquires, 97 equivalent% of ion 
exchange property cation of clay mineral weresubstituted to 
Mg ion. 

[0054] 

purity. ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table 1 . 
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95 M»i=#tMI#Lfc©*.c*ifci4Hl= 

AOS-Na(K^Ht 14)2.5 fiS%. LES-Na(gl3tSfc 
l3.x*L:/**i/K¥i$lttttreJU* 3)25.0 fi 

SJTKiSig 400 ftftffiSHSU Z*ilc±IE0> 



[0056] 
[Si] 



1996-6-11 

In addition, combining this clay mineral with Working 
Example 1, and same method itshows composition 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 2. 

[0055] 

Comparative Example I, 
2 

montmorillonite of produced in Yamagata Prefecture of 
Working Example 1 (DANA 71.3.1a.2 ), Vanderbilt supplied 
saponite (DANA 71.3. lb.2 ) of Working Example 3 wasused, 
liquid detergent which is combined respectively was 
manufactured. 

At time of manufacturing, while this clay mineral 5 parts by 
weight after dispersingagitating in water 95 parts by weight, 
separately from this AOS-Na (carbon number 14 ) 2.5 
weight%, LES-Na (carbon number 1 3 , ethylene oxide 
average number of moles added 3 ) manufacturing detergent 
aqueous solution 400 parts by weight which includes 25.0 
weight%* amine oxide 3.8 weight%, 
agitatingabove-mentioned clay mineral dispersion in this it 
added gradually. 

composition* thickening effect, dispersion stability of 
detergent composition which it acquires, purity, ;ze electric 
potentialofthis clay mineral, with particle diameter is shown 
in Table 2. 

[0056] 

[Table 1] 
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88SW1 


gaei 2 


$$093 


XftlU 






280 


350 


450 


500 




f «tt (mV) 


-60 


-35 


-80 


-35 




MK (K) 


98 


98 


98 


98 




4§ 




i. o 


1. 0 


1. 5 


1. 5 




St 




A0S-Nb(R=1 4) 


2. 0 


2. 0 











m 


LAS-Na(R=l 2) 








_ 


II 


1 


« 


LBS-Na(R = l 3, P-3) 


20. 0 


20. 0 


_ 


_ 




ft 


is 




3. 0 


3. 0 











si 


POE (60) Sttt^fj* 






25. 0 


25. 0 










2 6. 0 


26. 0 


25. 0 


25. 0 






* 


y ^. 




'«9 


'<? y*. 




UttSoKcP) 


100 


140 


300 


450 






0 


0 


0 


0 



[0057] [0057] 
[*2] [Table 2] 





XSE0I5 




JtKfl2 


tttt 


JFSjttS (nm) 


2 50 


25000 


45000 


±* 


fWfc (mV) 


-100 


-2 5 


- 10 




MK (?6) 


9 9 


8 5 


8 5 


* 


<B 


tt±iS«» 


0. 5 


1. 0 


1. 0 






J? 


AOS-N a(R = 


1 4) 




2. 0 


2. 0 


* 




ffi 


LAS-Na(R = 


1 2) 


2. 0 








f 


8 


LES-Na to- 


13, p = 3) 


8. 0 


20. 0 


20. 0 


fit 


ft 


« 


rs 's**'s K 


2. 0 


3. 0 


3. 0 


ft 


Sf 


si 


POE (6 0) Rfttvfji 














SttWSt 


12. 0 


25. 0 


25. 0 






* 






/<? y X 




«8tta»(eP) 


100 


16 


20 






0 


X 


X 



[0058] [0058] 
(it) (Note) 

AOS-Na(R=14):&^8 14 (Da -vfU^-OXJU ;al of AOS-Na (R=I4 ):carbon number 14 -olefin sodium 
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LAS-Na(R=l2):0^fi 12 OSffittTJI/*^* 
LES-Na(R=13. p=3):X^U>^4rvK s l I ^)Mto 



sulfonate 

straight chain sodium alkylbenzene sulfonate of LAS-Na 
(R=12 ):carbon number 12 

polyoxyethylene alkyl (C| 3 ) ether sodium sulfate of LES-Na 
(R=13. p=3 ):ethylene oxide average number of moles added 
3 

amine oxide: lauryl dimethyl amine oxide 

polyoxyethylene hydrogenated castor oil of POE (60) 
hydrogenated castor oil: ethylene oxide average number of 
moles added 60 
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